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CFO 14055 



Electron Beam Apparatus and Spacer 

BACKGROUND OF THE INVENTION 
Field of the Invention 

• Related Background Art 

m~f- UsTff Emtm-t) ^> &m/$mm/&mmm&<m j: ¥- fm i m^j 

WBfc&Mn^fil&M? £ iTiis M. I. Elinson, Radio Eng. 

Electron Phys., 10, 1290, (1965)-f\ «f ^^©M^D t>tlT t ^ o 

mm^mmnmam^t uttt, itia^u >v vtgtris s n o 2 umzni 

^ & © 0 -ftfc d N A u fit: J; 5 fe© [G.Dittmer: " Thin Solid 
Films" ,9,317(1972)]^. I n 2 Os / Sn0 2 if UK <fc £ % © [M.Hartwell 
and C.G.Fonstad: "IEEE Trans.ED Conf." ,519(1975)]^\ 

&© fife : JCi£U H 2 6 m 1 2 2 ( 1 9 8 3)] W&M 

f-mimmmfrmmtisX, w 331; 

ii©M. Ha r twe 1 1 t> iZ X % 3&-f ©^M^t" o liJ^Kfcl^Tx 3 
0 0 1 3 0 0 4 (iX/N°v ^T^^nfc^SiSSrt^J: « £ ^ifl-: 

ff-MT-fe 3 o «mi*-»m 3 0 0 4 (ilg!/?<© J: K H^Jf?© WJ^{CJI : M£ n 

*ffitz.t\zk*)^ m-7-M;fi^3 o o 5fivim$fi%o m^mmut^ o. 
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5~1 [mm]. Wii. 0. 1 [mm] C^^ntl^o I"). Ww<0i)li'\\:fr 
?>>'& : f-l&im3 0 0 5 W£1*fc« 3 0 0 4©M J ifc{C^©J^T/j<L^:*^ 

ztiim^mktDTfo V) . -«©'.[£ r-;ifii^©feit^«^^^:{;aiii lt 

& to #T* little 

M. Ha r twe 1 I £>{Cj;6# f^{il;a6i bTl^©^^^ 1 .!',-^ /-JA 

r i: n tfti z> wmm^m- c <t k £ *r. is r-)& iw #u 3 o o 5 £ m^-r £ © ^ 
/Co -ttet>%, mu-7*-i yyt\u mmmt^mz 004 

u/c h T-#ffi-r-5Sefc«£E^EPiu nit u #mi«jm 3004 

3 0 0 5 ^JfMi^ c it'*5o ift. IM^Mk U < (ifg^fe U < 
KU/ciiW»I3 0 0 4<Z>— SBtdti. mW»-T£o MM?*- = > 
7li:»ilI3 0 0 4 fCigl;©i:t£C^^")J[lU/c«^^^. m^MMH^ 
*> ^ T Jfc ffi ^fir to ft £ o 

FElOili, #Jx.(£. W. P. Dyke & W. W. Dolan, "Field 
Emission" .Advance in Electron Physics,8,89(1956) J ?\ 6 1 ^teX.A.Spindt, 
" Physical Properties of Thin-Film Field Emission Cathodes with 
Molybdenium cones" ,J.Appl.Phys.,47, 5248(1976)& <*f3&<$U £ftTl^£ o 

F E S!©StT-l»J&©iftl> KltiW t UTs 121 3 4 KHiTiE© C. A. Spindt ^dcb 
3f^©®r®0£jSl"o I^EI^fc^Ts 3 0 1 0lilit\ 3 0 11 ItmWM 
*4J: tytzZ^l y ^EiU 3 0 1 2 (ii i -y * >\ 3 0 13 (i^M, 3 
0 1 4 MST'fe^o ^IW^ x; 7 ^n-y30 1 2 h'rEfe 

3 0 14 ©IK^ilJL©m)±^EP/jn-r £ - <!:(:J;*)si;^3->30 1 2© 

F ESy©^©#T-Ki LTs IE! 3 4 ©J; -9 &icSMT1±^ < s )k 

£/c. MIMlOtHJtltli, Mx.{£> C. A. Mead, "Operation of 
Tunnel-Emission Devices, J. Appl. Phys., 32, 646(1961)# ^tlTl ^ o 
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^^T^ 3 0 2 (mjfe«T\ 3 0 2 1 |i^J;f)4i"Fm 3 0 2 2{±J'j»-$ 
1 0 0 AgfOft ^il, 3 0 2 3 ItmZ 8 0 ~ 3 0 0 A*gj£©<feJpU <Q ft 
£ hfftTMo M I M^Kfct^Tlis ±MM3 0 2 3 t TWM 3 0 2 1 coll',] 

(cii:i:©«£E^PPifrj-r ^> c t k «fc 9 . iti 3023 ©«t J: 0 .ii f- mw*te 

C © tz to . ^f*«-P*JtS ffl -? & tz to © Wi&^/U^T to tiT ttt^o 
^CT\ #iJ^»ajHA^J:^#llBg6 4 - 3 1 3 3 2 -5§/^f Cfct^T 

« m^mu^vfcm t lti*. m^f-^mmA^^^^mmm 5 , 0 

6 6, 8 8 3 2 - 2 5 7 5 5 1 4 - 2 8 1 3 7 4§£ 

^^*j^TH^^nT^-5j;^tc. m$\fcm-mm s ?-j& m ft ^ £ h-p tr - ^ © ji« 

lis ^t©ffe©;£^©ili&a^e<k(9 =M!n/c#tt»#£nTt^o 

(is ifi^#^ it # /cmsi^m i JtJis it^s mytmT& % tz to/ < * * 

£ tz, F E W.*&WLWl ^TUm-fZ-fimt, ^Jx.»!i}ilAtr «fc £ #| u| 
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WiffW 4 , 9 0 4, 8 9 5 ^^WJ/j^tlT^^o ttz^ F EW%\*m&**Jiv f t 
IZim^tzmtlsT, fiR«\ R. Meyer £ 5r J; *9 tltz 'Y-kmU^K 

^iW.^'M tlT !/ ^ [R. Meyer: "Recent Development on Micro-Tips Display 
at LETI, Tech. Digest of 4th Int. Vacuum Microelectronics 
Conf.,Nagah ama.pp. 6—9(199 l)]o 

AfCJ:S#^¥3 - 5 5 7 3 8^fE^b'fJ/:<$tlTl^o 
HI 3 6 WtEM^imil/j^rt^ 

m*-\ z K 3 1 1 5 (i'J T7V- K 3 1 1 6(i«\ 3 1 1 7(£-7 i -X-7°U 
- hT&*K U T-7°b- h 3 1 1 5. «3 1 1 6fcJ:Jl7x-xyb- h 3 
1 1 7^*9, S7^^Wb©lA]»K^^»-r^,/cfe©^BI^ (fU&Wftf) 
^«LTt^ 0 'JTri/-h3 1 1 5(C(i*tR3 1 1 l«$tlTU5^ 

d©s^3 1 1 1 _uzit}%mmm-f3 1 1 NxMw^nt^^o 

(N, M(i2JK±0JE©St$[T^^ N g^<bt"^ll^@«^JSDTii:i:;i^ 
$tl5o) fjiaNxM{@0^Pi«-T-3 1 1 21^ HI3 6 iC/jK-f £ 

M^on^mm 3 1 1 3 £N^©TOft@eiS3 1 1 4trj;»pse^$nT^ 

£o C^biS3 1 1 U ^«-7-3 1 1 2. n^mm3 1 1 3fcJ:WJ 
^[6]M3 1 1 4 {C^^TM^tl^^^^^f-m^-ti-A^ii'fv^o ^/c. 
^J[nlE^3 1 1 3 <t^[RlK^3 1 1 4©^< <h&3£M"f 

7x-X^U-h3 1 1 7(Z>TrS5r{ism7t{*^^^^.^:«3 1 1 8&B 

Ki'Aif^tixi^o -UK, -m-jims 1 1 8 ^KtiM^mt^omamiiL 

it (^0^) >WtT&^ £^'M§t3 1 1 8©<JT7°U- h 3 1 1 5M 
©rfifC(i> A I ^;i//<v ? 3 1 1 9«$tm^o 
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D x 1 ~D x mfccfctfD y 1~D y niif/H v <d\ ^r£-JzsT<'<*Jlt4<M 

Xh2>„ Dx 1 ~D x m(i-7/Uf-t[£T-t:-A^i©^f;y^7jf|d^3 1 13i x Dy 
1 ~D y n(3:v;t/^'8-f t"-A^©0J^frriSEj$3 1 1 4 H v l±J ?>W<y 
? 3 1 1 9 i#*»]i:MLTl^o 
£/c> ±Sfi$t^^©P«i 10-«Torr (1. 3x10 A Pa) 

%mm^t^®m±m~ u r^- h 3 1 1 s^t^i-x^i/ 

• - h 3 1 1 7©^*^^(i^^|»iht-S^^j^i^So U T^U- h 
3 1 1 5fc^7i-X^U-h3 1 1 7£jp<-f £ S;£feli N » 

1 2 O^^^tiTt^o coj^icUT, 7;l/ff-ASWM$tit 
M3 1 1 1 £MJt3 1 1 8«JS$n/c7x-X^lx- h 3 1 1 7ISJ{i 

x m, D y 1 «SD y n « DTM^gf^ 3 1 1 2 KmES-EPfltTf £ «t > 

#^»*t-3 1 1 2^^m^-^m^ti^o ttitmmz/ ?jw<~, ? s 1 

1 9^WH«^H v^ilUTM [V] T^jMiSC CkV] ©Hffi^Ml UT. 

±isSEtb$n^m^ipjib.7x-x7 B u- h 3 1 1 7©rTO:«£«o 
cn^ck*9. ««3 1 1 8^/«£-r#fe(7)'M^^w^tiT^tu. miw 

Afi<fr^tz 0 x^-- 9-3 1 2 0©jE^/&^Scffi$ti^:fl7-©- -.Wx 
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vimt? ^-x'fis- h 3 1 1 7 tom^zn^vut^mm-mh 1 1< 

3 1 1 7Hg©X^— 9*3 1 2 0^tfn^fr:>o^frVM&ttMl^^n?)o i". 

m<^tzmmtLT%mm-W5, T60, 5 3 s^a^snT^So * 
% c: i i ut#*. ^ tx^» o -i © * zvm-t %mkt LTM f • 8 

- 1 8 0 8 2 0 - 1 4 4 2 0 © J: ? * 

©FPiaiJO^®fcJ:^RPffiiJ© J «^l 0 0- 1 0 0 0 ^ p >*IJ£©»I 

-c&m* /ct^^/Uf^ j«#l©^ - £ k «t ^ ± km 

^fi^^f^scm©^^^ ^©nhh^ o /Co 
d n £ ©m m©^ a ©ff-fai « m b^ittott^i ^ &t© «fc 0 # 1 y Jtf 
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^^£X^-^©^IH=«£^ 

t, (Dmftttnm ^mnxi^zt w^-^rvwm >m tn^x 
fitij^j $ tix i ^ - 1 1> x^— y-©-Hf m©^ : ia t^-5ti^i^x.bti5o 

jgrT^o CURl (iaA^<t^®«t©K©^^tJc^^t"^^^M 
RK R2li, ^tl^n. C/ (1 - zX R (1 - z\ C/z. RzM 

t>A#f-r sm^m^iii a o ©M5>^ £ -? fcirefc a 
m»fe i c t utst\ Lximtzmm^x'^tLxwfc 

J^Tt-. x^-f ©«i Utffl^lMWI-fcfei- jy«f;:« 
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llzh (0 " z - 1 ) (r*J(t*A*J-«-Pft#J^ 

i«5$ z h C 0 - z " 1 ) Kfctf* ^Uf«i«C (5 'i 

•■ fait z ^fclt^--^-7-'fl£»iL« I P 

I p = Z S I p"= Z 2 yS"X I e 
jiffi z trfctf^Zl&m^fifct: I s 

I s = L S 5 y x I p m = S E 5 » x yS y x I e 

lift z Cfcit^IfaAM I c 

I c = Z Z 1 ) xl p'i=£S ((5"-l) x^ixl e 



-fiS; (2) 



8 



tz<\$ ?i£vg#{±. -a. At mo* k r k-m-t s Mf/i t m Hi:©-?- n^n© $Mma, 
Am^tsL&m^Tmm^tiz tm^ti^o mi z f^^/HAftu^ gnd^ 

mMWHU z ( 1 - z ) R n #it{2s C / z + C/ ( 1 - z ) T'fc 0 > *g 
#V n°X ©J^'W^ r (i, ^©ftif t^Ty c© X^— W/u^' f-i^-tc -ft 

s-?Km^T-©iiM^^Wj*#TT\ m«i±i««£ t = 0 

AV{t) = z{l-z)Ri c (l-exp{-t/T)) — ft*5£ (3) 

£ # > ffif/Cfi R <b ffe»£AS»lt I c UT I ^ d <h £ 0 

Wj% Ltct£ i:ot ^T#x. & t , ( 3 ) «k *) •aATO©SS]0Ji]tlJ ( t 

1 + t 2W> ©^TWtttAVIi 

AK(/)=z(l-z)Ri c (l-exp(-f,/T))exp(-r 2 /r) (4) 

t 2 > > r X(i t 1 ^ ^ r ©&#J£WTtix ^©^©SgSMsf-W 

LT(i. mmim t 1 ^©j£a}m?;§f^#UTt"-AM 

iS^Yt-r^di (Du t y#c#) -© X o &M«©D 

u t yi&m±s Staim-T-M CI e iA>Xl(SOi) iztt-tz (3) ©/ji 

fAV©^bil/TM5C<t^5^bx — ^ (3) ©Ma^ M;ir-i£ 
r f it (I e £/N°;uxilig0it) o 
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d(l A ) V ^1 fl 



-Kit (5) 



mmnfrwn^&i c r = r » 1 1 u 

rfAK(Q z{l-z)P 



-7 o -fe x± Eta ^ ^IP^ft 7v£ $ ^ W-t 5CitiT'^«t\l^^T, 
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mm 1 2 # ( ^m\Kwm xjk^-i >uo j^^/j^^o «4£mjij bx^xfc, 

— j&k, HI 1 4 ©J: 9 ^-7^:«-W¥/f^MicA^ U/cl§^© 

ZOAttftZO [JS] (-90^0 < 9 0), AIti^^'~^E p 
[ k e V], AMmj-^m^OmAmm^ d [ A], a [ 1 

?A"S?-©)]MW^B £-f 5 -i^m-7-©M r -l"'T©^^^ 
^ r - tlffcM&ia&t- £ ' * 5 > - * A > n (C J: o T . & T© «t 9 # - ASS; ( 0 ) 



6 = ^(^)^ a,rf ^"" 1 i-ji+^-^'^J^PC-"'^) 



— «5t (0) 



tt'U ±E— $£^©^©/n°^-^ a, dp (iTia©cJ:9^l«^TJ.ii 
a' = a cos© 

y =l+/n 1 x(aW P )- n,J ,/7i 1 - 0.68273, m 2 =0.86212 
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1 ^-jgix.. S= 1 £^t-£A^*;M^-£2o# UTt^£o - 
;i/^-©-5 Wl^^l ^nXfW > hx?sj^-E U A£Wj£a$ • 



5a 
60 



m o cos0 


.exp(-/n 0 cos0) 


1 "l + K^xCmoCoser 


1 II m ° 

1 l+(/n,) _1 xm„" ! 


.exp(-m 0 ) 



mi= 0. 6 8 2 7 3. m 2 = 0. 8 6 2 1 2 
/c U ::-Cm 0 I*— &ii « £ -^m-7-©« ASM d©iT 

-fSo _LSB-«S^ (1) Kfc^T^ ^jgCDAMi^^-^i-fe^^AM^ 
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o s 9 izm^btzz 1 1 ITISt^, '&mcDXK—y-ttP\t UTf-ritifiii-: 

k e v(D^T~mtj-i&mM(DXMfmmmmm q & i o £*)X£tm 

4fU A#t£3©Jf AK J; £IE©^ittM£A U X^-«t4© W fg© A# 
[Wl: 3 ] X^— !ftc*f-r £ Alf^WA^ < „ £ £ ^MAMft?lAM 

« w%nm tti^x^^zt 

ib<8 0S~8 6jKfiJKiftAlf^S^oSAMi^;^-©A^*- K££ 
AM bftft* m—l&S&QAtt^*^-* K> It'bZ h \ m 

(i. X^-1f M©^A«Sm^©5j v ^^^>^.^ j^Pir^^ J: 0 £ < il-vnn[£ 

uT^^nfe^^mT-^Ait t-^-ri t^^^ti^o z com 

c m@Jg©i«mi^*«EPini$nT^S^:to^ ililAlt^ii^^tlillAMft <t 5 

s„ ua^Tx ^-rn©M*^/cAMm?-^Ai^^Vi?^t^. A'a^i- 

ft ©AM'IET-^ J: *9 EH*l*j£lUc^jjJc U/c ftMffiiz X *) ^&jMtenfflB : .AM r 
frtiZo ±fE. AM*- K©?£. ^^;A'<t5Si£^m(C3^Kf!<Ji7j:S©(i. 
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ii- 1/T(^Tn >&■? Lh, 7 x.-x-?u- hfrt><D kMrtf f'^rx^ix'^ £ ^ -r- 
KM f ©f^A £ # ^ *i l ^ f fcti^i t 

[WJSH ] iiifii^^iRHi/'M!!! 

tkuw& < ss^-r*^ x^-- «f l© xmmm.^ft'giA-rz'tii w% < ^r. 

«i^^U^^^X^-1f±^^4tfl / J^iE ; Hm^*f*^^:T^< PiJiST^o 

mm. zmm-tz - -^'f[£ r^wt^wji-r* c i^.jc^-T^^ 

d i^X^-1fSM©^Bf±©fMT*?)o $ ^ii. M-4 J; *9 . #iTi 
Itl^-C J; £ Hitt&te iE^m^ Ml- h fz. &6 }C . m^0J^fattJfc{±S3i&£ 

n£ti&^fr$>&o %mmt\.x{±, m^-©Mii-feffi©a^^M/«©^ 

■5) o 

SUMMARY OF THE INVENTION 

±M— J&sS; ( 0 ) (1) K . (5 1 ^ £'©$t4(r 0 ^XMht £ " 
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m&KUfr u% $ ti %> n it c is^ $ ti-r urn & titzA^n ^ 
-r s Q Ait^©^»(i9 osAitsi§T^^±i^-r-5#'&^^-r^-, a#j 
©-^m-T-<t-?^m-? i ©'fSA-g©Jt©« 

H{*4'©«A5(penetration depth) (i |:tl'fi£ f^/Jl P Zeff AAeff ©j» 

^wj-r sot'S am-?® < -&«?$##&© A^-#ira 
i^mm 0 ^/\^ < -rs - (t^BT^incSo z e ff /A e & ir/m&M^jcmz, 

2 ~2. 5 ©$£ffl£ t 0 , p©^fcfCit<|§£UJ^^©T\ MAitJi. EH*© 

m£p(Dx--?m^&t'mxmin^ < *ct\ ~7^«?Mf±;«©AW 

ftJ««mm 0 ^ffl]M-rS Z. t it, m 0 = d / A (10 L A Ji ' ^'^©IMfl',^ 
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A».©I£^«Jt" £ - £ i Itfliti £o 

y [^*;Mr-E2 J£TF© -^-a r«IUT 1 0&J:.(Dmtt<£%^ tfr 

^ < ©iiT"l-T© x; f ~® ^ ^ * d"T&£fc#K MHfcTg£>5>rftt- 

#9 d mmmz a ©i#M{;:it^T»T& o > ut d / a li/hs ^ 

m 1 1£ K) > -^m-7-^ffi«© Afflft J£ Wf#^cm 0 3 o l\idi©A ifii 

C ft ZO^mz X *) A ©iftA^lf ^ ft. AT-® nCsSft SrJfet- - <t K «fc 0 - '.II 
™m«©Alt^JSif^mni 0 ^*^^J:bl5LT 3 #© 1 ^Tft'J£<^ 

hu!£©«^A «9 7h7-^ fl^K J; ^>.-^'1i-P&a:lffi©AM^J 
Jjm»©«fi^ (i. #c© X o ®M £ ft £ o 

t-'Id&a \-m A-r s 0 # a ^ u mm-r Kt>% it it ^ a £ ^ *a*4 i* it >r<: 
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-r £ o ^ - n t> (DXUftiiM%mKM^e>i&&frte $ nine ji^© 



1 

















ifctt p 




A 




0 






* 






A 






/J- 


A 


dE/dx/? 


0 
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[fii^WliCfct ^Mt-SiM iSCtCJ;^ -KKbi'/L' 

j&i:B«t a = i &m%L-tzxM^*ji>¥-& 2 LTfe . tm s = 1 M\- 

nii= 0 . 6 8 2 7 3. 
m 2 = 0. 8 6 2 1 2 

Tit : 

f m 0 co S e ^lexp^mo cosS) 

6e f l^mJ-xKcoser [ *U y _J__ 

~ r ^| COS© 
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m©#:W'AM£j 0 * 2 0 4 0 6 0 J&\ 8 0 liifr LT^n^'n?! 

M-£fj- T*&/c i £ fc, ©isa* i o # ft& £ - <t £#® <t -r ^ r-$i 

mum s e M<D&mzmi L nMnmt&ffiz. tz & v>*m.m-? % „ -^m^-m^ 
ii7 7 7f-* >y -/^i^o -m&TWjkiMmfc&mt ut n 1^ ^ - cm 
c p m 9Cims)^ix.tfc(D^i ( ^te-t s 0 £ ^ sm» 

traott, [fO-©AI^*^-^#TT\ A#^Jj££ 0 0 Jj^Wj 

9 fit£, e - sm^t ut^o > y h u en {^/jm'i 

0T{i> ~ ^m^t±{«[£, Altftl^OS, 2 4 6 OEM 

T(±. TO© h" v ^ ct ^) \ JL{*fl<j5r{i 2 ii^±©[lllrllj^|i5)l^^!!(i^ 

-2k f^X'tf^o JOHJBm 10'Torr (1. 3 x 1 0 5 P a ) ]>X V 
iU HIS (20°C) TMfct&o 

^f;, mJ^2 £ PXf^ > bJ^KOAM^^M^-K&t^T. rttYiiiiii' l © 
WSloaiflSllfflAiftWimo A^i-x^;^-^ 1 

k e Wfr-^Attft&omz: iTi^bfc ^Atl fi&ai^m^ffiiii^AfrjfO 



19 



s c i k «fc o ifcm-r s - i^T^ So 

S{*© |lil-^©il»i:: ( t £ IMJi^MiT £ o Mt S E MTMif £ ^ K ^ 
<feH^;-M©x/N°^ 9WS.^\\X\%Mt bT^tT&cU^o ^-n^cfc 0ifl4©^ 

MriirJf^te. fiji£m«^ ^©«T«©f Liis^fuifi^ -y -y b ©wt-m- 

|y.UILi^ J: S»fjm^#T^^;^©^/cl ^ UT> I ^T"^L© 73" fp] © ®f TfilT" i\L T t> l"l 
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r»rJI^« ^Tfc t) . f»i«i*> TOJ1I»' 100 tim&. YXh £ t Wit 

■ztL, ±ie#n^^*J^T. iiria^ 1 ©§itfm> ffl© / >^< 

±M&mmzio^T, mtzm 1 ©mm. «©^ < 1 -jwi 
ntmmvim-m&^mmxh&kmtLx, «©»©j£ 
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l £ MlT" SClt #T'£: £ o 

gljff^ 1 ©TO(±> M©4^ < <h *> -^d^st/^ 1 ©Met. iiij.iLi'ili r-rtei 

« <fc o Km ztiznttmm-r zhm t m& utfc <o > ran 1 © 

t%m <t ut *> *k mtm 1 ©m ^«fftM <t imm Lxi^xo^-tzt 

m^-r^m^^^its mmzm 1 ^^-r«fc 9 tr. *s k ^ 1 ©im 2 . 
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i (Dim&mi ut t ^ < s ^ >m 1 ^ mmm 3 , m 1 <om 2 ©jiimcfm 
m^jcmmw^s^^ - £ k ^ s t> ^ ^© - £ > % 2 ornm^^^ 

ffiijfiii-r^ms^M^w-r?. w^-r £ - ti^x^Zomm^imrnkt lx 

-f (i n HT-tt Hi © l& K . mT-M © be ffl i W ttfa® H J^Jc^W ir £ 
% 1; £ t> ©T& &$gs^m^$jXfr> Z o 



23 



ftiftz>%iiWW8.z> bwitte < . mT-©wm^i:^r»iM{fe^iS;$ti^ «fc 

»£©<£-? ic. mT-M^^©^^^?-©^!^^^. ^^*^©L«JI$i^;^ 
BRIEF DESCRIPTION OF THE DRAWINGS 

iii i As hi i BRi?m i ca^^mo'mt&m i rHSftfeL/-ix^-- t i-© 
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©mm. [a i b &zim i c {r^m^'-Mi/mox^-^mk^M\\Bik^> ■ 

mm* 
mm 0 

mm* 

m i o te-&mm^-^xhzmm 3 , 4 ©iiraf^^ - u 

ei i 3{i^m©^*^m^^^"^^sfr^^©^i^^^t-i^^iiio 
0 1 4 (i-^«-T-Alt^ ^:^«tw>©m^i«weIo 

m 1 6 A. El 1 6 B WEI 1 6 C(i.:.^m^i&aiS©A^ffi«c#WI : -© 

EI 1 7 (i«0^©si|'/M$r^T^a[«^/j<M©s W&^JW -nl^W 
^)^^T/^U/cf4SEIo 
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i*i 1 8 \±^m\(»^m\(D%hmmx-foz>MA<'°^)i(D is-is mm* 
ei 1 9 a i±^^ii;j(7)'j^//aiji$jL^-c;ij o ^^ M^-rfiiAy^^rfifu^^iy^ r-;j5t/u ^- /- 

©fifiiEU Ell 9B te^oWulnMo 

El 2 0 IZfcftWO'&mBWi'ettV, ->fz-?Jl?-'fcf- \i-A : sm-)Mx(D I'-ifnEL 
El 2 1 (i^^j©^/M$riTJIJ^^v;Uf-vii f t-A^©» 

[fll'EIo 

EI 2 2 A WEI 2 2 B {iii,j^°*;K£> y -X7°\s- hO'iii'^flii^I^ 

El 2 3 {±^^n°^;1/© 7x-X^U-h ©'^t^E^J^fiJ^ Ufc^-[TiiE[ 0 
i2 4A, EI 2 4 B . El 2 4 C , EI 2 4 D WEI 2 4 E (±TOS!©^iTiita 

m 2 QK{tmmm\itmi(DnmmwA:M^^-rm, 1112 6b«/a,mi 

ei 2 7 «^nj;i©i£;«iiTj^ f<D 
mwmu 

02 8A, EI 2 8 B N IEI28C. El 2 8 D , 02 8 E WEI 2 8 F (iiln-ii'l 
El 2 9 «»j©||»^^^^ 

ei 3 o [^mM^mt/mmv^^mm^mwomwmm^miMm^ 
m 3 i \z$&m<o—$ £ (i u rsa^j©m^M©^fflTOKi 0 

ei 3 3 im^i^titimmmmm'f-mm f ® • --Mo 

El 3 4 (i«^U £ ti tz F E IS M /-CD -0J o 
EI 3 5 «3fe^tlfcM I Mif /•© -0J O 

ei 3 6 itmma ^nt^mmwmw^mw.®, m^**^® m <o % 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

tivxmm uti ^-^mm(Dmm(Dj\mii, i»jh£ r f i mt loci's 

TA^^i^ts «t ^ cM^nti miB&zim ic itfrmvwm 
mix*^— wwwM^MX'jr, «9 s m i b im\ 1 a ©»fa ib-ib 
iit^ «9 >. iTtj^trigi i c (i. a^iRi i c - 1 c^tsm^Q^m^mx^^o 
i ^4- < t hmmma^^tzx^— v-mfc. 2 1 © 

U-g^liS>KH3£t~£ 1 B - 1 BUrWrSH^ 1 C - 1 C (©fM^T&J & 1 11 ! 

TTs-t^oK mmir&m, mE©^Pft«T-i o 1 o 1 

1 i^WSTfe^^tlll 0 1 8«U:1 b Fa7 x-X/1/- h 1 o 
1 7 <h£x^— 1 0 2 0 ^UT^InJ^/cM^W^&ilH'i I^SIT 
&<9. X^— 9-1 0 2 0*^©«{'IH]t n :-Jf^^^'UT4b^, ^©llllrll.©^] 

*b(bXfc K> n ISIffi©-Sli©M*^t^^T'*5. ^»J©x^--^ 
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T-»iraa^u/c 0 i 6 Ai'jmm i 6 ck^-t 0 &i i 6 a, 

1 6B&^1 6C(i. ZtlZ'tl- -{k'firf-(DAMWO^ 3 0j£. 6 OJ&W 
MfflteMff 2 OOnmOCrAI N <£ *9 & & MWjQBX'Wt)tlX^ ^ £ 0 

a^ mmitiz x -&m^©i$cm*i&wi $ nxi ^ - £ 

5 o 

|RI Lit^ £ £ ^> ®(,4i^£^©i^i^4 ; -^i:b$xfi<J/J^^ t JSjjfrMtt flf'.li 

aiSESP.^5>Wf t" 5Ci nlt£ i/j:^ (5-UO L/ < (± 5 — 1 " 0 tzfrMH. 
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© ^ "7J fnJ K ^Wfr Ul^o 

J; £ m-TJfc mfft-?©fSWJ-13 ^ # * i» I- ii#©x^-«ii:ri:©x^-+t- 

it~r:^(D§m\-im%^ #m©HH©— o^^oT^So cmimz, fpj* 
i tmTON x^-- y-^^>jxifm-T©^i-x7°^- h±©jx«ft^T-©Ki-a 

< s IBfc*>^©F Pixltli-7-©^ *>X^-^^i5li!|^I1iLflT-Sit^tl/'ct© 
T£> £ « £\ M^© Alt^^©'MAW l^" : ©A tiT^ £ - £ 
!^t5o £©£ V«SSSa^ K©Slt«T-^M-ra-^«-7-Kf:l:',W 

jBi±*^ *mmmK *> # £ ^ on a M©mit«j ^ n-r £ k 

[[Hldi©jilflO'S] 

^iw©m«se^fci ^tx^- ^©i'ii«^©FEe(is itj^E© ---^ 
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tixmm&Bmt, umm)±^ x % & 1 o o # mg^oi^ps u < j± t° v f-^-tt 

£ ^ 7 > y a mi a £ m £ u t . ^ > k 7"' 7xf mm © 
I*, ^f^©iitMs©f^-^ffl^Tfej^i^ Otitis -r& 
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£-31 Jfl -T £ - i # ft * £ o o -tr X © p - ^ X h <b t ^ 9 IS A 1 ? £ (i -r 1 ' -f 
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0©- -j-j(Dmrt%m^M^B)^t^ku\ 0 1 1 \-:.mm\^^m\^h>i 

$tltl^o */c. ^OSlr'ijf iiiili^^ f «t «3 Hffi Ufctt r-^ 
)\s¥-T~%&tMPt (©til 0 18) t;:®^£^S/c&©Mtt U *JW< 

7^1019) \z.?immmi-&nz>o tftt>%, x^-f©iw:)fM^ti/; 

liilfflfCi^^ ft£o ; nMI^Lh©ii^^j[n«i7L(sheet resistivity) R/D(i 1 
*i?mRrlfc.lL©)¥<^ tiilOnm-lfj m©$B|fflj&<Sg* Ul/\> Mf4©^ff.il^ 

;Mf- *j «t nmm t cD^mfi^mum^ i-.tfci^s — »j k i o n 

m T©?« ti Stfc fC Jf^JJJe $ ft. ffi'fct*^<^^TI|i« C S U t \ • JjW/ t 

i$J?{± 5 0 ~ 5 0 0 n mt* 5Ci 3&<M* U \> 

^MKihBiOibSfJLP (i 1 0 ~ 1 0'«Qc U\> £ ^i^mMb'i 
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n t # x ^ - u- (c ^ t o tzm-£ k t & -mm u < ^ & <t £ n 

^S7C^«t LTtiT i , Cr, T a l^W^ftSo 



n& h-y^ - hii©^L#fMi-; : mi9i «©ffiMi© i / 2 zmz. 
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m-^^m^o^^^wfijij-t ^'"int <t^5o * fc. ^^©smis^ 
©ffif/cffi© i/io j^TT-fe ^^oio' [ q /□] zirrh %z.t tmit 
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[K!>-K 1 0 1 5(±'JT-/L/-h. 1 0 1 6ttii, 1 0 1 7(i7x-7^U 
- bT£><9> 10 15-101 7fc£V&*'**J\/<Dftffl%&'#Azmtt-f2>fr 

0 ~ 5 0 0 mx~ 1 0 ^^IMt^ d £ (' & <0 Ltz 0 

%n'&izym?zi5&K^^te'&®'?%° J^^^©i*i«i o 

■e [T o r r ] ( 1 . 3 x 1 0 ~ 4 P a ) WM(0%'&K®L&£tlZV>T\ X£UK 

± k ss^ij-r s - £ k x *) t& f& £ ti h o 

ij r-/b- h 1 0 1 5 10 11 ^feI/iI$^iT^S^\ l".t- 

nmmm^-i o 1 2^NxM«$nTi^ 0 cn, mi* 21a l^.h-w^ 

l/fv? g y^^^gWiL/cWta^^ilL-^fc^T^, N- 3 0 0 0, M = 
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1 0 0 0£J l-.CSt^t^CtM!* UO rjlj.liiNxMflao^-^- r-l*> 

MWirJj\"inm 1013d: NA-(vnjj\n\mm i o i ak^o nm-? b ^ ? 

XM^nT^^o UiJ.iLi. 10 11-10 1 AK&^xm&^tl^lWA^:-?^ 

[II 2 0 K^-f EI 1 7 ©^/N 0 ^;ujcffl^fcv;i/^m7-t"-A^:©t : ifii 
UlT^^o Ml 0 1 1 _tKt*. W&om 1 9 AOT 1 9 BT/5tfeOtl.il 

1 0 1 2WJ^n^ ^tl^©llT-!ifjVjl"jTO 
10 13 £TOfaS~d£&l 0 1 4tCckO b U ^X^tcE^^nxo^otj- 

0 1 3 tm^lWmi 0 1 4©^t-^Sl^H^(ism«l.-.J^»Jri 

g) 2 0 © 2 1 - 2 1 fcHSfrll^ [11 2 1 lO^fo 



oi3, ^ftieiia 014, mmnBBm (to^x 

-f-mi-mj-i o i 2 of ^liiii^^f ^ ufc'^x ff^ffiiii^ i o i 

3 J:tf?iJ:£[RjML 1 0 1 4 ^^UT#~a-7-^^'EUTiim-7 * - = 
fill («) i ffi«rSi^«'Jl C^iE) £?r -9 - £ K 0 Mit t fc 0 

AM©»S1 0 1 1 ^ISI^-r^«i t/c^\ T^f-HT-tf-AM©^ i o 
T7Jl/fl?-l:-Ai(?)lil 0 1 1 SM^TU^o 

y^-x-fu- moi i (d vmut, ^«i o 1 8A«$nt 
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i o i ^^m^^^^^-^-^^^^^^ Wh ^ xhk ^ 

h ©-f&T^-Kj <* c £ . viif tf - A tr J: £ f- t-vT-y^ W i l-.-f £ -i 

mmmt>tiz> *>©Tii# < ^ mm 2 2b c^-r £-5 ^vu^kw. 

^tlJ^©i5?lJ (mM2 3) T#>-?Tt>«fct\> 

1018 irffl^n^^ < > * 1010 u fcfflt 

'IbtMl 0 1 8©UT^V- MiiJOffif^ CRTcD^yifTii^lI^ 
y^;Lv<^l 0 1 9r^T^a o ^^'^l 0 1 9£i&U7c|--l(l<j{^ 
'^tMl 0 1 8 *W5itO-l3!^iM bt^Jffl^l^^^^ - i 

it^>©«7^ii«i 0 1 s&wm-tzct*. m-7-ti-Ajjnaiiii 
^<o&w&t[sTftmz-&zztte}fThz>o / ?&'<v? 1 0 1 m 

Ml 0 1 8£7x-X"7V- b^Ul 0 1 7±^ir$JSU^^.'^t)m^[/ii^ 
Ml 0 1 SrWEffl^^tfrM^ll^^^i-^^^^^^ 1019 

fa.LfcitttUT. 7x-x7U- hMl 0 1 7 ««1 0 1 8 t<D\m^ 

m 1 8 (ill 7 (D 1 8 - 1 8 ©Si«fflT£> ^ > 1 ^ K*J 

j^UTl^o X^—fr 1 0 2 0 M&m&tt 1 ©«^<HMKjk£l1M£ trc 
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mmmi 1 «u ^o7x-xyu- m o i 7 ©mm c^;i^<-y ? 

10 191?) 1011 CtT^lRlBEM 10131 tz&WjHm 

Oi&^P^H£&^TM£fu 7x-x^l/- b©|*iffi:fcJ;i^&l 0 1 1 
X^-1M 0 2 0±©«6tJI2 1 1 0 4 l^UT. 1 

M 0 l 7©ft#J (^*vi"<y ? l 0 l 930 isxzimui 0 l 
1©^M OfT^lpJlBiU 0 1 3tfc{±^lRllBSl 0 14) 

u tx^r i^BEjH i o 1 3{;:TO{::ieg£fu n^mmi o 1 3K%m^-® 

X^—tf" 1 0 2 0 £ LTii, SfilOll ±©^|pJIEM 10 13 i^J 
^■fpjSe^l 0 1 4 i^i-X^U- h 1 0 1 7i*I®©;< ^;U/<>y ^ 10 19 

^©rBi^Mn^n^aSEm^^^^^tt^^^^^^-^ 1 0 2 
o ©^®^©^m^Kih-r^sE©#mi4^^^»^^*^o 

X^-iJ- 1 0 2 0 ©M3»£W 1 t LTIi. fiJxJffi^tf^X. N a '#©^ 

It 1 1 (DUnt UT(^ $R(£^JM<fc^JB^£ c kfr&MZo #MS?-ft'#j 

cn^©^b#i^~^«^Km?ijWit^/h^ <>^(*«T- 1 0i2^b 
KHi^ti^mWX^— 9- 1 0 2 0 {C^/c-^^Kfc^T&^itU:: < 
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b^U^^'bs ±t&cd£o^, _hie^JS®KM3!k <fe£t^(i#-tf'>t£^©:ffi 

*) ^ & <o muftrnt u-^-r c ^ - n <a> ©Mf4©^Tms!n;© w±ij 
m^t-^iii«^e©Mxg^fc^T®£i#©^t^^ < &Mtzu 

£o S^Mtc^^ UTteT i , C r , T a W&mf 

^•tz^tt-^^w^ -©»^»"x(rftx.T«^x^j£ffi-r^ 0 

X^-— 9- 1 0 2 0 £^J&-f 3«£rC$t2 1 (± x SffilnlM 1 1 ^««fe#J©7 
x-X^^- M017 (^^;W<y^ 1 0 1 9^) ^J:««fefiJ©Ml 
0 1 1 (SBMl 0 13, 1 0 14f) it^t:git^^i:^i^n/;fc© 

(DllSI 1 l^x-XT'P- H01 7:foJ;tf£&l 0 1 1 ^mtUft 

^I^UfcJ^K^SSiMl 1 (ix^-iM 0 2 OMO^^RSit-r 
^g^T!9!^^nfct>©T*>-S^llffit/LMl 1 ^7i-X^b- h 1 0 1 7 
^ ? 1 0 1 9 ^0 *> 10 11 (|£it| 10 13, 1014% : ) 
£E1g^(i^SMl 0 4 l^^UT^U/c^.^^Mtc^^^^M 
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ffif/L/j^feu x^— 9-1 o 2 o commK^^MM^M^^m^^^ 

<t£Zaitm&$>&o Ztl%&VZ&K, 7x-X^l/-M 0 1 7, Ml 

0 1 lts&tfmmttl 0 4 1 £X^-iM 0 2 0©^®3^^{i 

©SM/lM i i ©ItM^^ktSo 

ft&mm*l 0 1 2 J: tyWtBA'^tlfcli.^f-lts 7x-xyu- h 1 0 1 7iffi 
^1 0 1 lCD^^^^tlfca^^C^oTm^fL^^o x^-^-i o 

2 o o&mxn^WMK&tifrtkum^ o K-rzteia^ mmm 1 1 ©m 

M 0 1 7 (^^;l//<>y ^ I0 19f) isXlimUl 0 1 1 (E&l 0 13, 
10l4f) iEW^Ii^Ml 0 4 1 &ftLxmmistzm^ W&fm 

©^^-r'nTb^oBit^w^^o crn^Stf*^^ x^-im 020^ 
7x-x7°i/- hoi 7fc«fcc5»Ei 0 1 1 t^mtz^-vmznmm 

f 101 l©Hl-^^nA:mfe^f^^T«^flit^t-oX^--9-ja^ 

©^Pisn^-i 0 1 zfr^m&ztitzn^mvTte, x^-f-i 020^ 
^9^^. ^w^©»«i£^j&i^^f^ $n/c «-?-©iii/Lia 

»lT7x-X7°ly- M 0 1 7 ±(Dpm(DiiLm-nT&WMirZ><&m 
^5,7x-X7'U- H01 7fc«J:tfgtEl 0 1 1 ^lT£ffi ©!&«"«! 
5trlgigSLO^M^t5C<i:^J;t).X^— tM 0 2 0 jS&omft^K 

m-tZ &<Dfrt>MfRirtU££ < s Ni, Cr, Au, Mo, W, Pt, T i , 
Al, Cu, P d^O&Jg. &£^ti£^ fccfctfP d, Ag, Au, RuO 
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2 1 P d-Agm^m^m^tmtii'^xm^^^ti^wmmt, & 

I n 2 0 3 - S n 0 2 tg©M^#fc*>«fctf^ »J > U 3 >^©¥#-#W 
10 4 1 (±X^-f - 1 0 2 0 1 0 1 3 fcJ:OV ^;U/< 

^1019 it^ciit§J:9(- #s^fe^s^*<*^o -rnc 

mi 7C*Jl^ Dx l-DxmfcWDy 1 ~D y nfc «fc£/H v (i. 

^©m^S^fflSS^T*So D x 1 ~D xm(iv;l/^m?-t:-AM0^fRl 
WM 1013isDyl~Dyn te^J^n^-^Mto&ttlPl&M. 10 14 
i,Hv«7x-xyi/- h<DJ?A"<yJ? 10 19 <htIW{:giUTi-^o 

7^©#mW£ll^>^£^U ftS&^Hrt&l 0-UTo r r ] (1. 3 
x 1 0- 5 P a) igg©K£S£T£Mtvr£o #mW^-felih^-6^> ^ 

^tH^©S^^«-r S fc&KU Mih©[S1ti ^ 3 (^(iMit^^^s 1*1 

a S y >y * t - * - 1> b < (iiSiatt^^ J: *9 M U 

1 x 1 [To r r ] (1. 3xlO' 3 Ml. 3xlO" 5 Pa) 

xm.Dy lttSDy n £3 DT^&i*^ 1 0 1 2 f:illi±£f»-f £ 

^-^«^i o i zfr^n^Mft-rzo^titrnm^s ?j^<v ? 1 o 1 

9i:§M^Hv^li;Ti^ [V] 7^£fc [kv] ©^EE^EPfiirrs is 

±fa$a}£n/cmwMu 7x-x^^-f i o 1 7©i*j®}'»rf £o 
.intd^ ^mi o i 8%tzi-%.&<D%ijtfetf®m$tiT%itL. mfo& 
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«j±til 2-1 6 [V] S?JW< y ? 1 0 1 9^Hiffl 012i 

©K«£d{iO. 1 [mm]^t>8 [mm] gl, ^^;l/A' 7 ^ 1 0 1 9i^i 
«^ 1 0 1 2 r^omEti; 0 . 1 [kV]K10 [kV]SlT*5o 

^ © *t , m^mra t> u < <Dffiim% wm^mfr u*: *> w t 
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^mr-frtO, Ml 9B (i^OBfE^T'^^o BI^K 1 0 1 KISS, 1 1 0 

2 1 1 1 o 3 ten^rn^ 1104 1105 iiiim^ *- i y 

©#asts±{-^Rifs i o 2 ^^4^-r^ifeMii^Mu/'c^, tit^m 
1102^1103^ ^mi^^-r^M^ctoT^^nTi^o mti\ 

Ni, Cr, Au, Mo, W, Pt, Ti, Cu, Pd, Agf^iiUfeit 
Z&m, ^^^(i-n^©^JS©^#. ^a^lilns 0.3 - Sn0 2 £(it; 

S^LTffl^ni^«fc^o *T-*@1 1 0 2, 1 1 0 3%1&j&-fZ>iai, 

i 7 t h 'J V 7^ 7 ^ x y f - yyti £(D;<$ -x > 

1 0 2 £ 1 1 0 3©7£ttt±s ^«™tfilt^©J£ffl @ &*H^;b 
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tefrT'hRS UMDtel 0 A^£2 0 0 A©fEffl© &©T£>£ 0 

^^^stwi io2^^iiiio3 tnM&jK&RKmm't 

1 0 A*r>£ 5 0 0 AcDHTC&^o 

Pt, Ru, Ag, Au, Ti, In, Cu, Cr, Fe, Zn, S n, Ta, 
W, Pbfct'&liU&i-rS&M-^ P dO, Sn0 2 , I n 2 0 3 , PbO, 
S b 2 0.3 H f B 2 , ZrB 2 , LaB G , C 

eB 6 , YB 4 , GdKi tlt^lt^tbt-r^imm^, TiC, Z r C, H 
fC, TaC, S i C, WC^I^Ii:l;fcit§R», T i N, ZrN, 
Hf N^^iiDfeit-SIW, S i, G efz£%l±\^lbt-rZ>^mW^, 

^*>\ mmnnm 1104 <^t-s® 1102 1103^1^ mttw 

^Tl^o ZOmU*)l5\±, IH1 9AM1 9B©$J^&{^T^ 

2^ m^ffi^ 1 1 0 5 it, 1104 cD-gg{i^$n^m^ 
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Ul 1 0 5*JcfcMcDi£j§«»UT^^o 111 1 1 3li, IS7t-i > 
III 1 1 3{i, TO^77 7^f K «7 7 7r^ K ^MIW*-** 

^t<(i^n^-zi-^#/T*^, mmte5 o o [Aij^Tit 

3 0 0 [A] JKT£-f U\> ^4b\ il!^©UI 1 1 1 

3 ©tie^^ffl^^H^-r^©(ifflll^fcfe. 0 1 9ARZfm l 9B Kfc 
^Tli^&K^bfco ¥®0-C£>£01 9Ai:*J^TIi. fffltl 1 1 
3©— g& (110 5©±jf£&) £&£bfc^£0^Ufco 

■?tit>%, isi o 1 1 i:iiti#7x^t\ m^-nmi 102^110 
3^(iN iiM^to m^nmi 102, 110 3©jf^d(±i 000 

[A]. WBMMUt2 [urn] iUio 

1 0 0 [A], ffiWltl 0 0 [jam] ilfco 
^};:,$fil/i:¥ffiSy©Mfc#im^ft*^ 

0 2 4 a 7^0 2 4e Mfe#sm^ai^©«^xg^i^0j-r £ fcfe 

©§rffi0T\ #gPM©^MIS0 1 9 ARC/0 1 9 B il^— T**>5o 

1 ) £t\ 0 2 4Af^t-«J;-9{r. SfilOl l±^mJ-W& 1 1 0 2&J; 

cm 1 0 

#iJxJi\ M^X/N°^^^^©S^HS«*ffl^ti«'J:^o -e©^ -iffe 

02 4A(i7j^u/c— st©^m® 1 102. 110 3^^-T^.o 
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2) g|2 4BKj3rr«fc-9K, ittSIl 1 0 4*Mn o 

»y * ^ £ £ ^ t*f ^ £ t> £ o 

3) ^{r. EI2 4C fC. 7*- i 1 1 O^ftT-m 

ii 1 02ii i o 3©^^®i:©sj±^EPJnu.aa7^- s >y%n^T, 
m^mmsM i o s^js-r^o 

§ui i o 5) Kfct^Tii. mmKm^tinMtm^tLxi^o mj-m 
aispi i o 5 w^c^n^Buijfc^-rsi.^^n^ti^sffii 1 o 2 

mi 1 04^7^-; >yi-z>m&^*, ^ji^itoms-^wt t < 

PBT ^(Dim^i., H^/'^XO^ffiVp f HIM 

s^m^it 1 1 1 iTtffflijb/c 0 
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mm&KiS^Tl^ mtltt 10MTorr](l. 3xlO" 3 Pa)g 
JE©SS#ffl^T5-fc^T. MX-i^Vl/XflT 1 £ 1 [msec], /^1/X|h] 
|T2^10 [msec] iU iSfVp f £ 1/NVl/XriK 0. 1 [V] 

-?{:\ ^-A°jl/XOtEVpm(iO. 1 [V] KWlM\s1z 0 % UT\ iitT- 

isno2iiio 3©p H i©n^ffi^u x i og [Q] icti-?tam, -t 
ti&t>^-? -^^^wfium^mfcti 1 1 1 lTitsij^n^m^i x 1 o 

[A] STFK&ofcgpgT. 7 i - ; >^li{:M^^IS^H7 U/; 0 

4) 02 4d \z.7Ft&r>\^ ifemtmnmi 1 1 2WbTt^i 
«i i o 2 £ i i o 3©r B ^'S^©«J±^fPtou.fflm?si*Yb^a^^T. 

SttfaKfcU 1 0-°7!jM1 0-4 [To r r] (1. 3xl0" 3 7^1. 3x1 
0~ 2 P a) ©|g[ili*i©S»EI^ c f : 'T\ UE.^Jl'X&feffl&^WlJUir & c tiz 

tJ^ii^^-fr-So 1 1 3(i, #fe a B ^77r^ K ^^77^ 

h^H^^-^XO^-rn^t U< li*©i!B^T&^]BW*5 0 OCA] 
J£TF\ t< (2 3 0 0 [A] HTT^So 

jim7j^J;^#U<f^^-r5/cfe{C N [gf 2 6A(^ -/Smbfflm-Ml 1 1 2 
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(DUtBLV acliH [V], /^XifgT 3 (i 1 [m s e c L /^XHiT 4 
10 [msec] ilfc„ ±iE©iim^#(i. «lfl®afell 

02 4d tr^-ri 1 1 4 (riMiii«ffi»bi[ij$ti^i[i] 
ami l- 1 6«$nxi^o ssion^ s^-?^©^ {c 

ffil l l 4<tUTffl^5o) *£t4ftJB€JEl l l 2^bU±*EPM^PI> m 

-u fsmtmnmi 1 1 2©t&^M«u-rSc tst 1 1 1 6-cfHHii$nfc 
^cairn^ i e ©— 2 6b fs-mtmnM 1112 *^/^xt 

7tB#^TffiMfflmM 1 1 1 2^^©mjEEPSn ; &ffiiiL^a«-si4<b$Q i ®^-ii 



CD 1 2 0 1 teSfe 12 0 2^1203 (iH-Pitfe 1 2 0 6 lijgHJI^iW. 
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1204 mm^m&m^fcmnnmm, 1205 itmn.7*- 1 >^mik 

mmmfrftKmwisfc^mmtmtez&i*^ 7 *>o>tt ( 1 2 0 

2) ftwtmei&tti 2 0 6jL(;iij-bnTfc^#teiii 2 0 

}f?J»ttl 2 0 6©#J®«ffiLT^3£t::£><5o U«^T> sijffi0 1 9 A 

Utt 1 2 0 6 ®^iSL s t ITit^tl^o Xfe 120K ift^Mg 

1202 4o«kCJ f 1203 N ^fi»*fflt^cii«WM 1 2 0 4 fCol>T(i. 

mumom'miimmm^Mi^j-ommc^^xmmt^o 02 8 a 

2 7 tm—Th^o 

1) l£lf\ 0 2 8AKjarf Ml 2 0 lJiKi^mS 1 2 0 3^ 

2) Bi2 8b ^-r«t-5tr. mmmi&m&j&f&tzfr&o&Mm* 
mm-fZo &mmi*. mx-its i o 2 ^x^y^mr-mm-tn^xi^ mz. 

3 ) 0 2 8 c {c^-r -5 ffimm<D±Km?wfc 1202 s^/st- 

o 

4) 7^K. 02 8DC^tJ:^i^ #&gUi©— gB£^ ^Ifi-yf>^ 
ffll^TteU Jjt^«@l 2 0 3«$t^ 0 

5) 0 2 8Etr^fJ;^|C. fSM^ffil^cfStlll 2 0 4£ 

Ktff^«-r&o (02 4C ^-ffl^T^L/c^MSyoiim^^-i >^ 
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i£^^^%U<{^*^#J^«^^?»o (H2 4D ^ffl^T^U^p 



bev f ) fcj:^ cm^-nrn i n m m^mumfcv f ) #ft©«w 

^M^^-To JfcfflmSfE I e im^WM I f Kifc^T^U < fr£ < . IrI- 
Mll^SSirjm ^c««. ffittlS^ I e KM LTJBJTK^* 3 o©# 

tg-tcu ^^.rnffi c*i* rp««i±vt hj £Hfio R_h©*££©it 

■ttSit>*» mmm^I eCMlt^ Hfll^ittEV t h£^/c#ISBIt 
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W^^oSfil 0 1 l±Kli. 9A&tfl 9BT*bfct>©£ 

i^<m®^Mm^KftitT- 1 o 1 2^EM$n> ^^©mw^fftie 
unM 1003 i^ij^-fBjSEMS i oo4ia*5 v u * x^khem £ 

tiTt^ctT^fniramffil 0 0 3 i^^lEItSl 0 0 4©£^t-££B# 
g20©2 1-2 1 K&ofcltfrM^ 02 1 K^-fo 

iioi 3, ^^ram^ii 014. mmmBBm cw^x ^ct^nffi 
fe*^««a]^i o 1 2®m^nmt%mmmm%fcj&i<t^ft-fifa 
mmw&i o 1 3t3&tf?\}jjfaWM.nmi o 1 4^ut#tK^iut 

ms oti> nt s c^of ut*f f cSd^tf ut"v? 3 >^£*t-5& 

17 0 1 imi&Ltcm^^*M^mir%&(D-C\ fluiEb^a^it^^ 1& 
f^tSo ifcx ^Mim 7 0 2lii/77^^U »HI1^1 7 0 3(i 
1 7 0 2^AM5f^«t^o M/'W 1 7 0 4 {* 1 
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hU 7^>^^'J 1 7 0 5(i, ->7 hWX? 1 7 
0 4^£® 1 5^ >^©-r-^^llff-^«fs 1 7 0 7 KUWrTSo I^JMtT 
-^■^0]^ 1 7 0 6!iNTS C ff ^rfr h Hffift ^r%fr1&? % o 

^-TS^^^ 170 1(t Jft^D x 1 7!j^D x m:fc«fcCWf D y 1 J'j^D 

-£ x g^Dx lMDxmC(i N ^^n°^;H 7 0 1 ftfrfWitlTt 

ffi^D y 1 y n Kti. luiEjtSfl X <0 M^tltz 1 ffft(Dnffi(D& 

Hvwt E^mjE^vaj:«9. mt£5 [kvi ©jt^mffi^^£ns^\ 

Ki^<;u) ©i^ftfr-^Sftiu a^°*;n 7 o 1 ©^t-d x i 7!jSd 

xmt«(W^^T^5o S lMSm©#X-f7f>^im 

7 o 3^m*-r^>fiiJWf-^T s c a nKg^Tt&fTf £ t>©^' 
u /-c ffi «^ ©#1* * ^ ^ tiT 1 ^j: ^*^F ^ f P *n $ n ^ IK 

•fZMfflin^frteMV&l 7 0 6 £t)j£t>tl%mfflm^fT s y n ci:S^'^T. 
#gBK*tLTT scanfe'i^Ts f tfcWTrar y (D&ftmm^Zft'k 



52 



tit^^s mmm^tmmt^mt^m-t^^m^h^o mm 

M/v?X^ 1 7 0 4(i N B#^iJ^{ri/'JT;U{'A^^tl?.|rjlBDATA 

Itfi© 1 ^ >Sf--> u u;i^«1-£/c#>©&©t\ tunEL 

f&MSnaa&i 7 o 3 kbrnztizmmm^T s f t Kg^vriWFr<5o 

MffiHf-^T sf tit ->7 h l/v?X* 1 7 0 4©->!7 o »y ?T*>£ £ 

^Jfcffl^-? n^^©|gi&-r-^frffi^-r5) ©-r-^i^ Idl^I dn 
©nffl©{f^-chUT|ijK'>7 YWTs? 1 7 0 4 £ *9 ffi^tlSo 

>^ * u i 7 o 5 nit 1 5>r >5>©^-^£^«^©PBi/cJjiEii 

t-^^r©IS'ft^eT^t)s »(UJiS 1 7 0 3 J: ^it^n^flJWI-^Tm r y K 
Lfc^-?T«£ I d 1 Tjm I d n©|*I#£f£lt-f £o IS'lf £tl/c|*J^te, I ' 
d dnirUTHWjSft. 7 0 7KA^£tl£o 

©m^Jlf-^(±.^D y 17^D y n«M^^;H 7 0 1 ft©«^-K 

SfcffiM I e J3l^LTRT©«#1;££^L<T^£o -r#*>-^ m^&fcaiKte 

[V]) gmv t ha±osff*^iii$n w^tm^ 

£/c. m^mair«V t hEUi©mEfotfUTf±. H2 9©^7©£-?f::ii 
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§Hf^f5£2ll 7 0 7 t UTs -£<DiftiM©mE'^l'X£S&£U A^j$n 
i/7 h U^X^ 1 7 0 4-^^^ 1 7 0 5 (i N T^^Mf ^© k© 

ATA^x^Mf^b^^^**^ CinKlil^SMi -*§-#l*[II& 1 7 0 
6©tfJ^jgB{CA/D|£fi|g^tg^tl(i«k^o CtlCKMLT^ 1 1 

5 © Hi Jim * ;Wf -t^T ^ o K «fc (5 . ^imt ^-fg^flKffl^ 

^1 7 0 7{C{i:,m(miS©|gigtl4o c k^^©ffi^^M^Mt- 

3 f+mtf ( ii tf y 9 ) *> ct cm »© m i nuia ^ ^ u © m #*fi £ &m-t 
© m^-r £^ux mmm 2 n/c^put ^-^m«tt}#^©»j«it tr £ -cm 

T^P^f^ffl^«flE^«5t©^.^li^^tsl 7 0 
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ns- 1 Tsrais-r -2) tz & ©iiinsi £ - £ t> t* £ £ „ 

m^liifl^C ^fi^i&D x 1 7jMD xmjyl 7^D y n ^bTS 

^10 1 9£>£1^j1BJM@ (^0^) I^E^WU HT-ti-A^joii 
t5 0 finite ft/cHTO, m«l 0 1 8K«EU &)fe#£l;TiS&^j£ 

ms i ir*j^Tx 1011 im^-MMm, i o i 2(im™ai*^ 1 1 2 
6 ©d x 1 ~d x 1 0 «fris«T-^ffi^^^t-^*araT-*^o 
tti*^ 1 oi2ii,i«ioi i±tw. x^fRi('»j^itm«e^ti^ (c 

mat, m™mr«^±©mE©m^ t*-A£ N M£^^f!tWKi;£« 

~Dx9^ WA.iiDx2, D x 3 WMt^th^o K UTk«£(/\> 

So 1 1 2 (m^U <y KH®> 112 1 lilf^W5/;J6©^> 1 1 2 
2i±Doxl, Dox2--Dox cfc9*E&#8&WK 1 1 2 3 (i^U * K««i 1 
1 2 0 tmm^tltzG 1, G2-Gn^^^MJi&f> 1 0 1 1 (ilUM© 

K 0 3 2 ©^(il^I— ©W^^-To lu^!©TO^ h 'J ? XlEg©® 
(017) £©3*1^ HT-M&U 0 1 1 t7x-X^- h 1 
0 1 7©f H 1iC^U y Kll@l 1 2 0*Ittl^Cli:T'*«o 
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t^n^^xfc. AmiBiit±^w£bx^ 7x-x/i^- Mont 

gs&l 0 1 1 ty x-X^Iy-h 1 0 1 7©4 3 Ph1^^>^V >y K«® 1 1 2 

oamj-^ftT^So v Fm®i 120^ mm^mmnT-i&^mj-'i 0 
ztL#>^ ^m^nfoisXim-r^m^mu 1 1 2 n^i^nti^o ^ 

U >y Ko^^ 5 Ug J feS<ii^"f b & 0 3 2 © J; 9 ft t> < <£: & «fc < n IS P 

©jiffl^^tstf x t> «u \> 
mmm^ 1122 u ^ k#^«^ 11231^030 01^0 

t^< ©irHOSffbx^U v K«»Ji^lfft 1 >#©^PHf-*§-£lf B#KW*in 
±E© 2 o©Mta^§£g©«J»> ^0^^Sffl^Tf^j:®#^^S©- 

#]t*£>*k ^Hj©^c*^^xa^©^?r^nrfbX*^o A^t-^-^ 

TiiNTS C^^WYc^> A#<f ^liCfttdfiBS &©X*(±tt < x P A L. 
SEC AM^S ^flfc. d n £ <fc »3 &m<DM£&fr ^«5TV§f (#Jx.ti\ 

i->xfA. 3>h°^-^^©®«^fi^®b/c®wj3Jcse*iif*-r^ 

c £a<x*#£o $ t>{rM« K7A^iJSStifc^'J >^-£ bX©ilf 



mmmi 
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2, m= i o 2 4) ©iBfeiiraffi*f^> MJfcoffismmtwcD 

7;l/3 _ ;b (I PA). T-teh>*TSfrmM : gtilfc&\sfr'&* 8 0°CT3 0 

> y h^e- wmmmnnmt, 4oviu amBfia{i3 o^-t u/-c 0 ^©m 
nmmcx*)^ 0 0 0 a, ««£5 0 0 0 a®-? 4 

c©^R£g 1 i-r^>o S^g 1 v>nmwm±. a®gT;i^ ^A^iKb 

d©^> mmMK, ^mm±mtLx, c r^j^A 1 ©^-^ h^-ra 

StK'X/^ymciCJ;^ C r - A 1 ^^bE«i¥ 2 0 0 n mjfc 
J^b/Co XA 0 -y^#XliAr : N2 #1 : 2©I^Xt^J±*lil mT o r 
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r (0. 1 3 P a) Tfc&o ±%Z3kflr"CM W UfcM©®^£tn;l±R/Cl = 
li-fctt^tU 3 0 eV *J J: 5 keV X'h -? fco 

tiHififTl^ 2 0 0 //m(?)f»: 1 0 nmj?©^ >Jil£ 2 0 0 nm 
ff©P tM^^^t>tX/^y^^J:^mWfi5cU/-Co d©|ts T ijgiii, P t 

2 1 0 nmt^^ffiWI^ 1 0 Q/DT&ofco 

#T*>*K ^=E©IS?LM«{iN IffiSiiOSicil^ Di^tl^^-j/co £ 

1 keVCtL^ 2T'^fco 
*«#tJT(i.ftj^U/cEl 1 7 C^fX^- 9- 1 0 2 0£B£gUfcSj3^°* 

feM^fi^iRjKMms 1013. ^j^iRjaasm® 1014, m&H9&*iJf 

Ppgl^X |;J:^®fe#ISf|[ffit?l 0 1 2 
^McL/cS^l 0 11^ U T~f\s — h 1 0 1 5K@3£U;fco ?k^, ItlfiX 
If A£X^— if 1 0 2 0 i UtSS 10 11 ©tr^lRlE*& 10 13 ±iZ 

mmmx\ nummi o 1 3 t^-n^m^tz 0 *©gu ision©5 

mmiJCffilOTl 0 1 8i^il/A^ 1 0 1 9 jWttfcSftfc? x 
-X^U- h 1 0 1 7«1 0 1 6^lEtU U7^l/- M 0 1 5. 

7x-x^i/- Mon.itioi 6*j«k?y t x^— fri o 2 o©«^ 

^@^U^ 0 IftlOlli UT7°U- h 1 0 1 5©^SB> 'J7-/I/- h 1 

0 1 5W1 0 1 6 ©SH^pPn fci^x-X^l/- h 1 0 1 7i:«m 0 

1 6©^§P{i. 7'J »y h*7X (^gl^) £»U 0 0°C7y-f. 
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in o i i i o 1 3 m^s 00 [#m]) 7^- 

x^l^-M 0 1 7fiJT(iy l 0 1 9ffi±i:>|Ettt©7^7-* 

fiU ±ia^,^H©^(t^^fr, 0 0 0°CT1 0# 

^JfctfJKfc^Tfi. ^Hl 0 1 8(t 02 3iZ&?£ol^ 

3 0 l^wm (Y^-fpj) K2EMX b^:/M£££iUf U M^© 

0 1 oa<&fegfttt (r, g, b) 1 3 0 1 nawc^: <u y#[rj© 
#nf^rBi^t>^i-^j;^{ciEtt$n/c^tm^ffl^^ti. x^-+m 020 

(i. 10 10 O^IpJ (X^|rJ) K^fTtt^Sc OM 3 0 0 [ m]) 

rtfry 10 1 9£^l>TM£tlfc 0 mi&fDMM&ffo^K 

3 0 1 tWfcl 0 1 liKKfiSftfc&^l 0 1 3 
fc£&tl(Tm^m^tzfc, VT-fU- b 1 0 1 5. 7i-X7V- h 1 0 
1 7fcJ:t;x^-f 1 0 2 OJi+^'feg^-ti-^^^o 

CtilU, -H^ttX&KKilbrt:^ #H«T-D xl~Dxm£Dyl~ 
D y n^SlX^ftKIM® 1 0 1 3 $5 JiVWttfaEMWfc 1 0 1 4^^U 

t#«^i o 1 3 K^mLxwM^mny t - 1 y^mmtmn^-mmm 

^9c:<^tr c fct)^;^f■m^k"-A^g^■S!^itU/^:o^^ io<[Torr](i. 

3 x 1 0 ~ 4 P a ) ^07j^©#mW^^X/<— i— T^f ^> - 

M^^Mft^sg^fc^Ts emmimmm^mmm^) 1 o 

1 2 Kl± x Wfl^i^D x 1 ~D xm, Dyl~Dyn^I^ ^^f^-fcJ; 

t/rif^^a 3 o ir^-r»iiE§cj: 5 ^n^nwun-r^ litaoi^ 

Stffi^-fcK ^ ^ 1 0 1 9(r(is llbEE^H v %mKTnfc%fl}MirZ 

ditr^^jJcffim^ tr-A^Jn^U ^«i 0 1 8(cm^®^^^ ^fe 
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^^130 1 (0230R, G, B) «l§*$t5CiTB«l?:I^ 
Lfco ^4b\ ISffi^H v^©MjmEEVate3 [ k V] ~ 1 2 [ k V] ©fu 

mr-^^Km^m^-t^mm^TWiui^ 013, iohfi 

^©EPMEEV f {* 1 4 [V] ibfco IJE^Hvm?) 8 k V«±mi±£ffl 

ak^^k**^®^ 1 0 1 2frz<Dfiiftn i FK xzmytx^y h 

l^7-i«^mfco Clitic x^-^A£t£gLTk«^lfalK 

M^. X^<— ffA±©C r A 1 NftffilrL^j-t^^^X/N^y^JSjmU^G e N. 
WGeN, S i 02. CN, *-#'>^ftl2 0 0 nmMUX^-f 

[^«J 2 ] M#f4 

n m, 5 0 0 n mt* *9 . #lfl?L&GD¥^ffl£ (i 1 0 0 n mt* ^ fco £ ^ K 
X^— tfB i-T^o 

x^-f-B©-?^mT-®[aii«©^^##^m 0 Aitm^^wu^- 
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U /t o 

JKTK^ X^-t C C^t^filM^^to filfix^— «feg 0 K 
*fLT> hMiU IM10FPR- 8 0 0£ir> ^ tf>^fe{r J: 

9fi£J8U h^P- hi:T9 0 c C2^©^U^-^^-U/Co $ 4 0 

iU->7°l/-7 7-^-X hMMF C D - 2 ^i^TStU MzkdT U 

JfXstz.^ v =$- ypffcZ li 5 # m £ ti £ £ ? IZ Ufco U >X Ufc 

M^tfco #^{rilj«ci: LT^tf-MfgBJUv?* bX h U y 7°N 3 2 
1 £{M UT> Uv?x h£Bfc*U #6zfcKT U >x Ltz®%&Mi$-&tzo $ ^ 

Km&M 1 1 mn^ ut x^° >y 9 k «t 3 lustrum £ «*n;ji^« u to 

#^tlfcX^--y-C0Sffif/Lra^©M?F^{i. 114 © «fc 9 -p /Co 
1 k e VC^bt^ 2T'*^fco 
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z.(Dt£, x^— ^C^fCte. if«EE«a$fTfeofc 0 ££fc\ x^— 9- 
C(rst^*(c^§^lt«^ 1 0 1 2^£0;fifcftm^KJ;£B:)fcx^ h 

t^^-Iif^^T^/Co x^-f-c^f^UTfeB^fLit^ 

4 ] if- > K7^ x h , mm& 

/Co 

^T-^©-7X^/N°^->^ffl^Tif-> FV5X h%m&ff^tZo Z.(Dt£, ffi 
tittfatf* fimttZZ £ofc\stzo £ bCWJl £m%kK{sTX'*v?K& 

%> mmm t mmwk^ftfc u /c 0 

/c. ^H?L^T(i. m©il^tt(im$fT^o/c 0 

x^-^D©-^m^$m#m©^jt$#«m 0 «\ AMt?^^;^- 
T-»^tT^/c 0 
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ffit/tl&ttt — 9- E £ffrj£ U /Co 

/ci&. 8 0^3 o«twibfci^ uv4-y>»«bM» 

7<DM&tnMV$>ZP AM 6 0 6 E Pigfc-r-f >y fc? > ^S^-Jfe U ir-Zf 
JW^-f >y — SJISPT 2 0 0 A <t tl Z> X o K L/c 0 

/Co 

# t>ft/cX^— tf" E ©^ffif/LM^©Sffi^ii^ EI 9 © <fc -5 "C* o /Co 
#t>n/cM©[MICi^^UT. Sffira©mJ*(i^^^^/c^ ^ffif/Citte 
T®©IHIi0iSt-/«s:^t^®f-3 0 0 A|tj|I©[Mia^jS;UT^/CotufS|H]dl^ 
|5f|«iPl^r H 1©^H«^^^T^©K«'l4(is m$7T-*)o/co 

1 keVC^fL^ 4~C£o/c 0 

d©£^ X^— 9-ES{§Ti±. »mffil±&#T'£> /Co X^-if 
^*7-@#^^T^/c 0 Z.(DZ.tl*. X^-^E^^eUTi>S?-i|liLii^ 



63 



01 1 © 9 T'fc o /Co 
1 keV{3fUT. 1 lt^oto 

cots, x^—y-F&mxn, iiEWc*-9to 

«J±^ol ^Xitrnt 6 i> A~E ©15^4 F ^T©fiTO::ot, 

*) > mT-M^fi©IfteX^-^i: UTil^^^WKihfflSJmM^'^X^- 

1 / 2 J^T^M^ bTfc <0 x X^-^iCAIH-r^^feAltM^Owm^Wfljii^ 
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t^c^«Yb{r i;-5^®0#?L^SI(±x^jS?®a©^<£-3 > ^P-;l/1^-£ 
:: £ «9 in n s « $ ^wm-f zzt ij^mr-^ mz. \mnm kd^x^o 

5 ®#S^g£^3IT£ £ o 
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WHAT IS CLAIMED IS : 

<h Its m 0 m 2 ^r. 

m, = 0. 6 8 2 7 3. 
m 2 = 0. 8 6 2 1 2 



1 1 


772 0 COS0 


»exp(-m Q cos 6) 


1 l + (m I )~ , x(w o cos0) m2 




1 m o 


exp(-m 0 ) 


1 + (wjj ) _1 x m 0 mz 



COS0 



( 1 ) 
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ne^2om, 401, 60^ so*8 ojtfcuT-en^nso^u^"^-?- 

3 . frian 1 (Duuummo^i < £ spt-ca w^^t^-sm 
^ig 1 & u < ti 2 (cia«©m-?-^eo 

lii, Ma^gp^a-r-5Jii*wuT*>i9. M$t©iuiM^ friers 

6 . mtm 1 ©mm. mmo^ti < <t ^KiM^tts-fli^Tfc 0 > 

^ $ fix t ^ it ^ 1 Kumoni-WMMo 

7 . fulfil 1 ®nmz, mm<D'j>K < «t ^-m^m&nm^m^ris 0 . 

1 0 . fjfall 1 ©SB*m. SM©^<i < t fe— ^CdOfi^^i^-Tfe 
{CH£^©m^-MSfic 
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1 1 . trmm 1 ©gwiix mmo^ti < t k-$mmanm%mz-xts 
i 2 . itjte^ i (bum*. mm<D'j?K < <t $>~$mm&m?LX& *) . m 

l 3 . wmm l M©^ < t fe-»J0i£{f x-Tfc $ „ m 



#T'fflll5£ Liz H&m^3fcttH$&*< 3 . 5 i^T £ # £ffijjSc©JStT-& SfS^a 1 K 

1 5 . itjie^ i ©tKtte, si®©^4~ < i b-~^m&miLx& y> , i£ 

Site. x/N°>y^&. K^Mfe, -M^PfiJ. x^U^f^ feL< (if-f v tf> 



i 7 . itfia^ i (Dmnt. meMrPm t^mLxts*), mzm 1 ©£3 

(i. ^M®'J?U < <t g^lgtf/cfl 1 ©Mi. fjf£m^Mi©^^(C^(t 
/c#mi» t & m L T *> *9 . flu 12 J§ l©ii #lt'M <b MM L T I ^ If #11 
1 Cl£i0tMto 

< i h-m^mftzm 1 ©m*^ fjiemsi©^»^^^^«OTi:^Tr 
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1 9 . mtm i (omti*^ x^-y-vhzm^M i ^isa©^f«fio 
2 o. iuifi^^tsra{rm«»j:^mffi^n^s^*MW-r^s 

(± 2 1 ^ffi«©m^issSo 

2 3 . Mtm^-mt, m+mm^t vx^mmmT-^-r^tmm i 

2 4. iia^~y y Mi. tmist^wtw^o^s 

it^Ji i K^M<Dn?mmMo 

2 5. iuia^-y y Y\mit^m^mm^i^tm<D i mi-mmMo 

6 = 1 5 Alt^^M*-* 2 W UTfe 0 . fjfa 5 = 1 &#£3-rtrf 

i Itx m p m 2 ^ 

m, = 0. 68273, 
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m 2 = 0. 8 6 2 1 2 

: 



1- 



6e_ 
do 



1- 



m 0 cosfl 



1 + (maxima cosef 2 



-exp(-ffi o cos0) 



1-1- 



l + (/wJ 1 xm a " 



■cxp(-m 0 ) 



cos 8 



-m^: ( i ) 

K S / *7 y - * - T #> § — £B«© AltWf l£#!tfcm o £ , A 

^L/cZl^m^a]«©»^BUf2-^ ( 1 ) K:t/J\@fg&K «fc£®## 
2 8 . frfdH2 ^nxl-f > hJKT©AJt^/M ; '-J;::fc(^T, fulfill 

1 ©gwM©-^m^mai#m©Aii^s±i^#iS[m 0 ^, Aix^;^- 

^ 1 k e VT^oAlt^^ 0 UTiS Ufc— &m^;&ffl&&0li;Rtf A 

Mfte&2 0^ 4 os, 6 os, M'8 offiKLT-eftenffln^ufc" &m 

W 27fcU<ii28 tri£ic©X<— 9-o 

m mmm t to © t ti w&^xfe m w^js $ nt t ^ M3i 2 7 
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3 3. mm<D'j>te< tk>-mm^m-k^m^xis<o , mm&mm, 
^-mmmfin o nm^yxh^m^m.^ 7 k^mvx^— 

ureas i © imotmasffifc^-fcifc*"*"* - ^ { - * ^ T# ^ nfc *> ® T 
37. ot©^< t^-m^m^m^x^^, mmiz, 10 7 [^/ 

□ ] ~ 1 0 14 [Q/D] ©®«frCm^t-^ftM2 7(C|S«$©X^-^o 
3 8 . mWJrte < £ fe— SB('^*€x.T*J «9 > tll^ < £ t> 1 

3 9 . mMv&ti < <t t>-sp(^*iix.T*j s . mm*. 

4 1. ^®©^< th-mm&ffiz-x&io, mmte, xa 8 ^^ 
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ABSTRACT OF THE DISCLOSURE 

tlx TE— «^©m 0 *U OJKTi^^o 

5 0/<5 0 Kl-(l-A)exp(l-m o cos#)]/[l-a-B)exp(-m o )]/COS0 

{B U A=mocos 0 /{l+mr^Onocos 6 ) m2 K 
B= mocos (9/{l+mr 1, mo m2 } 
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As a below named inventor, I hereby declare that: 



My residence, post office address and citizenship are as stated below next to my name; 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor (if plural 
names are listed below) of the subject matter which is claimed and for which a patent is sought on the invention entit led E LECTRON 
BEAM APPARATUS AND S PACER , the specification of which 1 X 1 is attached hereto | | was filed on 
as United States Application No. or PCT International Application No. _ 



and was amended on _ 



_ (if applicable). 



I hereby state that I have reviewed and understand the contents of the above -identified specification, including the claims, as amended 
by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR §1 .56. 

I hereby claim foreign priority benefits under 35 U.S.C. § 1 1 9(a)-(d) or §365(b), of any foreign applications) for patent or inventor's 
certificate or § 365(a) of any PCT international application which designates at least one country other than the United States, listed below 
and have also identified below any foreign application for patent or inventor's certificate, or PCT international application having a filing date 
before that of the application on which priority is claimed: 

(Yes/No) 

Country Application No. Filed (Dav/Mo./Yr.) Priority Claimed 

Japan 10-285759 7 October 1998 Yes 

japan 11-051547 26 February 1999 Yes 

japan 11-283439 4 October 1999 Yes 

I hereby claim the benefit under 35 U.S.C. § 120 of any United States applications ), or § 365(c) of any PCT international application 
designating the United States, listed below and, insofar as the subject matter of each of the claims of this application is not disclosed m the 
priorWd States or PCT international application in the manner provided by the first paragraph of 35 U.S.C § 1 12, 1 acknowledge the duty 
to disclose information which is material to patentability as defined in 37 C.F.R. §1.56 which became available between the filing date of the 
prior application and the national or PCT international filing date of this application. 

Status 

Application No. Filed fDav/Mo./Yr.) Patented, Pending, Abandoned) 

NONE 

I hereby appoint the practitioners associated with the firm and Customer Number provided below to prosecute this application and 
to transact all business in the Patent and Trademark Office connected therewith, and direct that all correspondence be addressed to the 
address associated with that Customer Number: 

FITZPATRICK, CELLA, HARPER & SCINTO 
Customer Number: 05514 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and 
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any patent issued thereon. 
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